The perivascular adipose tissue (PVAT) provides mechanical support to blood vessels and modulates vascular 18 physiology in obesity. Our goal is to provide a reproductive protocol using morphometric and stereological tools 19 to assess PVAT morphology. The thoracic aorta from male Wistar rats (n=6) and C57BL/6 mice (n=7) 20 underwent routine histological procedures, and two independent observers analyzed the same set of digital 21 images. Agreement and reproducibility were assessed. Both observers showed that the diameter of rat brown 22 adipocytes is larger than mice (P<0.002) as expected, and that the number density (Q A ) of brown adipocytes is 23 smaller in rats compared to mice (P<0.01). Considering lipid droplets, observer #1 reported that in rats they 24 were larger (P<0.005) and had a higher volume density (V V ) than mice (P=0.035), but observer #2 found the 25 opposite for lipid droplet diameter (P=0.001). White adipocytes were not found in the PVAT. Bland-Altman plots 26 demonstrated agreement and reproducibility between observers since the means are close to the main difference 27 (bias) and within the 95% limits of agreement. In conclusion, the methodology proposed can quantify 28 morphological aspects of the aorta PVAT in rodents. It is reproducible and can be performed by both expert and 29 inexperienced researchers, once they know how to recognize the structures of interest to be measured. 30 31 32 33
2
In rodents, the thoracic aorta PVAT consists of brown adipocytes that morphologically resemble the 43 classic brown adipocytes found in interscapular brown adipose tissue (iBAT). The abdominal aorta 44 PVAT is composed of a mixture of brown and white adipocytes, and the PVAT from other arteries 45 such as mesentery, femoral and carotid arteries consists only of white adipocytes (4). In conditions 46 such as obesity and diabetes, the PVAT becomes dysfunctional. It expands in size, accumulates inflammatory cells, and changes its secretory profile of several adipokines and proinflammatory 48 cytokines (5).
49
Morphometry is a two-dimensional quantitative method, which aims to determine parameters such as 50 lengths, perimeters, and areas. It can be easily performed using an appropriate image analysis software 51 such as ImageJ (free, https://imagej.nih.gov/ij/?) and Image Pro Plus (paid, 52 http://www.mediacy.com/imageproplus). On the other hand, design-based stereology methods rely on 53 statistical sampling principles and stochastic geometric theory to estimate quantitative parameters of 54 three-dimension geometric objects in complex tissue structures (6, 7). Stereology uses test-system 55 probes such as points, lines, and frames to estimate volumes, surfaces, lengths and numbers of the 56 structure of interest. Stereology uses tissue sections that only show two-dimensional information and 57 provides two-and three-dimensional information, whereas morphometry only makes assumptions in 58 two-dimensions.
59
It is important to assess the morphological characteristics of PVAT by morphometric tools since this 60 tissue has an active influence on vascular physiology and is considered a distinct tissue regarding 61 anatomical location, histological characteristics and molecular biology (3). To date, there is no 62 methodology published describing how to assess morphometric and stereological parameters of 63 PVAT. Thus, our purpose is to provide some morphometric tools to study PVAT morphology. For 64 this, we used the thoracic aorta PVAT of albino Wistar rats and C57BL/6 mice. Since rat and mice 65 differ in body size, we expect that rat PVAT cells are larger than mice, and thus we tested whether the 66 methodology proposed can detect differences between rats and mice. Also, the analyses were 67 performed by two independent observers with and without previous experience in morphological 68 quantification, to assess the impact of expertise on reproductivity. 
81
For tissue collection, animals were submitted to six hours fasting and were deeply anesthetized with 82 ketamine 100.0 mg/kg (Francotar ® , Virbac, Brazil) and xylazine 10.0 mg/kg ip (Virbaxyl 2% ® , Virbac, 83 Brazil). The thoracic aorta was dissected, its proximal segment close to the aortic arc was immersed in 
121
White adipocyte where not present.
122
The volume density (V V ) of lipid droplets was estimated by point counting in a 49-points test system 123 and a guard area of 10 pixels width. The V V[lipid droplet] was estimated as P P[lipid droplet] / P T , where P P is the 124 number of points that hit lipid droplets and P T is the total test points, in this case, 49 ( Fig. 2b ). In 125 general, counting 100-200 points per study subject is considered as a sufficient count when the 126 structure of interest is representative, and to do additional sampling and counting would be inefficient 127 because biological variation cannot be altered by more sampling and counting (12-14). In our All measurements were performed by two blind observers (#1 and #2), that used the same set of 141 images, and analyzed them using their own computer, to assess the reproducibility of the method. 
158
PVAT quantification 159 Table 1 shows the morphometric and stereological parameters obtained by observers #1 and #2 using 160 the same set of images acquired from mice and rat PVAT. For morphometry, observers #1 and #2 161 found that brown adipocytes of rats are larger than mice (+26% P=0.0023, +18% P=0.0047, 162 respectively). However, whereas observer #1 found lipid droplets larger in rats compared to mice 163 (+16% P=0.0047), observer #2 found the opposite (-19% P=0.0012). This difference between 164 observers seems to be related to the quantification of rat lipid droplet diameter since average mice 165 lipid droplet diameter was similar between observers.
166
For stereology, both observers detected a smaller number density of brown adipocytes in rats 167 compared to mice (+24% P=0.0134, +23% P=0.0041, respectively), and the same is true for 168 paucilocular adipocytes (+1,077% P=0.0052, +550% P=0.0256, respectively). Observer #1 showed a 169 higher volume density of lipid droplets in rats (+38% P=0.035), but observer #2 found only a small 170 trend with no significance. It is important to notice that the coefficient of variation is low for most 171 parameters analyzed, but not for Q A with the methodology can easily perform it (6). In the present study, morphometry and stereology data 235 obtained by the two observers agreed, which ratifies that even inexperienced researchers can perform 236 the methodology and obtain reproductive data.
9
Observers #1 and #2 did not have difficult to execute the methodologies proposed, but observer #2 238 (inexperienced) reported some difficult to identify lipid droplet boundary in the images provided. It 239 might justify the inter-observer difference found for rat lipid droplet diameter, and an absence of 240 difference in the volume density of lipid droplets between rats and mice for observer #2. Digital 241 images were obtained using the 100x objective of an optical microscope, that is the highest 242 magnification possible in this system. An alternative to lipid droplet quantification might be the use of 
